Background/Objectives: To examine lifestyle patterns (diet, physical activity, energy expenditure) and metabolic variables (insulin resistance, oxidative stress, inflammation) in children with fatty liver detected by sonography. Subjects/Methods: Body composition (fat-free mass, body mass index-z), waist circumference (WC), dietary intake and energy expenditure were determined in 38 patients (ages 5-19 years) with fatty liver in whom specific causative liver disorders had been excluded. Laboratory investigations included liver biochemistries, C-reactive protein, tumor necrosis factor-a, glutathione peroxidase, vitamin E, and erythrocyte-glutathione. Results: In all, 36 of 38 children were overweight/obese; 37 had WC indicative of abdominal obesity. They displayed fasting hyperinsulinemia (n ¼ 15), hypertriglyceridemia (n ¼ 14), and hypoadiponectinemia (5.5 ± 1.9 s.d. mg/ml; n ¼ 23) and insulin resistance (homeostasis model of insulin resistance (HOMA-IR)43; n ¼ 21). Alanine aminotransferase (ALT) was elevated in 28 (43-556 U/l; median ¼ 56). Some inflammatory markers were elevated, whereas antioxidants were decreased. Diet was characterized by high saturated-, low polyunsaturated-fat, high fructose and sucrose intakes. Fructose intake was independently associated with insulin resistance and decreased serum adiponectin, regardless of serum ALT (Po0.05). Low and subnormal intakes of omega-3 fatty acids (C20:5 (n-3) and C22:6 (n-3)) were associated with abnormal serum ALT (P ¼ 0.006) and elevated HOMA-IR (P ¼ 0.01). Findings were similar in children p11 and 411 years old. Physical activity was low in both age groups. Conclusions: Children with fatty liver detected sonographically have metabolic features of non-alcoholic fatty liver disease. Their diets are high in fructose and low in polyunsaturated fatty acid. Their activity patterns are sedentary. These lifestyle features may contribute to liver damage and can be a focus for therapeutic intervention.
Introduction
Non-alcoholic fatty liver disease (NAFLD) is prevalent worldwide (Patton et al., 2006; Mager et al., 2008; Erickson, 2009) and affects adults and children, including preschoolers. NAFLD denotes a histologically defined spectrum of liver disease: fatty liver without inflammation (simple steatosis), steatosis plus inflammation and/or fibrosis (non-alcoholic steatohepatitis; NASH), and cirrhosis. End-stage chronic liver failure, an indication for liver transplantation, or hepatocellular carcinoma may complicate cirrhosis in NAFLD. Liver biopsy is necessary for definitive diagnosis of NAFLD, mainly to determine pattern and extent of inflammation and fibrosis, but there is a tendency to spare children this invasive procedure. Although NASH is known to progress to cirrhosis in 10-15% (Adams et al., 2005; Schwimmer et al., 2006) , simple steatosis is regarded as benign. Accumulating data suggest that 1-2% of patients with simple steatosis will progress to cirrhosis (Hui et al., 2005) . Thus, fatty liver severe enough to be identified sonographically deserves attention, at least in children. Unselected cross-sectional studies of children have found 2-3% prevalence of fatty liver by sonography, with much higher proportions in obese children (Roberts, 2007) .
Little information is currently available regarding the impact of lifestyle (diet and physical activity) patterns on disease expression in childhood NAFLD. However, most children do not carry a definitive histologically proven diagnosis of NAFLD. Many are identified simply as having fatty liver by imaging studies in the absence of other specific liver diseases known to cause fatty liver (including Wilson disease, cystic fibrosis, chronic hepatitis C genotype 3). Accordingly, we examined anthropometric parameters, lifestyle patterns (diet, physical activity, energy expenditure), and laboratory tests related to liver damage, inflammation, and oxidative stress in a group of children referred for evaluation of fatty liver. This imaging criterion is conservative because at least 33% of hepatocytes must be fat filled for the liver to look fatty on sonography (Saadeh et al., 2002) : it is more stringent than the 5% minimum used in most histological definitions .
Materials and methods

Subjects
Thirty-eight patients, 5-19-years old, with fatty liver were recruited between April 2005 and May 2006 from the Liver Clinic at The Hospital for Sick Children, Toronto, Canada. Children were referred to this clinic because of abnormal liver tests or abnormal hepatic sonography showing indications of fatty liver. In addition to sonographic evidence of fatty liver, all other liver diseases potentially associated with fatty liver (such as Wilson disease, cystic fibrosis, and various inherited metabolic disorders) were excluded. Investigations at time of initial clinical assessment included serum aspartate aminotransferase, alanine aminotransferase (ALT), gamma-glutamyltransferase (gGT), conjugated and unconjugated bilirubin, albumin; serological testing for hepatitis B and C virus; serum immunoglobulins and anti-nuclear, antismooth muscle and, anti-liver/kidney microsomal antibodies for autoimmune hepatitis; serum copper and ceruloplasmin as testing for Wilson disease (followed by 24-h basal urinary copper measurement in doubtful cases). Exclusion criteria were treatment with medications known to cause hepatic steatosis, diabetes mellitus, splenomegaly, or ascites.
Informed consent/assent was obtained from all subjects and/or their responsible caregivers before entry into the study. Approval for this study was obtained from the Research Ethics Board of the Hospital for Sick Children.
Anthropometric measurements and body composition analysis
Children were weighed to the nearest 0.1 kg on a balance scale (Model 2020; Toledo Scale) after voiding. Standing height was measured to the nearest 0.1 cm with a wallmounted stadiometer. Body mass index (BMI), as classified by Centre for Disease Control and the International Obesity Task Force, along with percent ideal body weight (%IBW) was used to assess adiposity (McLaren and Read, 1973; Cole et al., 2000) .
Waist circumference (WC) was measured in duplicate, using a flexible plastic tape, 2 cm above the umbilicus with the subject standing. Hip circumference was measured at the maximum width in the hip area over light clothing. The following variables were used to assess abdominal adiposity: WC, waist-to-hip ratio, conicity index (Taylor et al., 2000) , and waist-to-height ratio (McCarthy and Ashwell, 2006) . WC data were compared with variety of published pediatric WC standards (McCarthy et al., 2001; Fernandez et al., 2004; Katzmarzyk, 2004) .
Skin fold thickness (triceps skin fold) was measured to the nearest 1 mm with Harpenden calipers (British Indicators, St Albans, UK) and mid-arm circumference to the nearest 1 mm (Frisancho, 1981) . Bioelectrical impedance analysis was performed in the fasted state using a fixed-frequency bioelectrical impedance analysis analyzer (50 kHz) (model 101A; RJL Systems, Detroit, Michigan, USA). Fat-free mass was calculated according to Houtkooper et al. (1992) .
Laboratory methods
Blood was collected after a 12-h fast for liver biochemistries (ALT, aspartate aminotransferase, gGT, conjugated and unconjugated bilirubin, albumin). Fasting insulin, glucose, thyroid stimulating hormone, uric acid, C-reactive protein, hemoglobin A 1 C, transferrin, iron, vitamin E, vitamin A, and lipid profiles (total cholesterol, triglycerides, high-density lipoprotein-cholesterol, low-density lipoprotein-cholesterol) were measured in the Core Laboratory at the Hospital for Sick Children, according to standard methodologies. Insulin resistance was assessed using the homeostasis model of insulin resistance (HOMA-IR) and quantitative insulin sensitivity check index (QUICKI), both validated for use in children: in children, HOMA-IR values 43 and QUICKI values o0.31 are consistent with insulin resistance/insulin insensitivity (Keskin et al., 2005) . Blood was collected at the same time for serum adiponectin, tumor necrosis factor-a (TNF-a), leptin, glutathione peroxidase, and erythrocyteglutathione (red blood cell (RBC)-glutathione). Owing to some difficulties in obtaining sufficient blood samples for all assays, we had variable sample size for cytokine and antioxidant analysis (Table 3) .
Serum adiponectin and leptin were determined by enzyme-linked immunosorbent assay (ELISA) (Linco Research, St Charles, MO, USA; intra-assay coefficient of variation, 1-7.4%, inter-assay coefficient of variation, 2.4-8.4%; sensitivity, 0.5 ng/ml). Serum TNF-a was measured by a highsensitivity ELISA (R&D Systems, Minneapolis, MN, USA; intra-assay coefficient of variation, 5.3-8.8%; inter-assay coefficient of variation, 10.8-16.7%; sensitivity 0.12 pg/ml). Serum glutathione peroxidase was determined by ELISA (Oxis Research, Portland, OR, USA; sensitivity 2.5 ng/ml). Glutathione was measured using an LC-tandem mass spectrometry, adapted from a published method (Jahoor et al., 1995) .
Lifestyle: dietary intake and physical activity Three-day food intake records (two weekdays, one weekend day) were collected (n ¼ 35). Subjects and/or their responsible caregivers were instructed how to record portion sizes, food type (including brand names of foods) on standardized diet intake records, which were reviewed by the primary investigator at time of data collection to ensure completeness. Micro-and-macronutrient content of the diet was determined using Diet Analysis Plus Software (Wadworth West Publishing Company (Salem, OR, USA), Version 4 1999 ESHA Research). The glycemic index (GI) of individual carbohydrate foods was assigned according to published values based on a glucose reference (Foster-Powell et al., 2002) . Daily glycemic load (GL) was calculated by multiplying the total amount of dietary carbohydrate (g) by the weighted GI for each food and then adjusted for energy intake (EI) (Brand-Miller et al., 2003) . Sucrose, fructose, and selenium content of the diet were determined using the USDA database. KIM-2 software was used to determine omega-3 (a-linolenic acid) and omega-6 (alinoleic acid) fatty acid intake. To assess for potential underreporting of dietary intake, EI was expressed as a ratio of resting metabolic rate (RMR) (EI/RMRo1.06 ¼ low-energy reporters) (Livingstone et al., 2003) . Physical activity was quantified using the Habitual Activity Estimation Scale, a validated tool for assessing duration, frequency, and intensity of daily activity in children with chronic disease (Hay, 1997) .
RMR and non-protein respiratory quotient RMR was measured after a 12-h overnight fast, using opencircuit indirect calorimetry (Deltatra II Metabolic Monitor; Deltatrac, Helsinki, Finland). Urinary nitrogen concentration was determined in diluted urine samples (100 ml urine:10 ml deionized water) by pyrochemiluminescence with ANTEK 7000 nitrogen/sulfur analyzer (Mandel Scientific, Houston, TX, USA) (Grimble et al., 1988) . Nitrogen concentration was used to determine the non-protein respiratory quotient and protein oxidation in the fasted state. Fat and carbohydrate oxidation were calculated from the non-protein respiratory quotient according to the method of Lusk (Lusk, 1928) .
Statistical analysis
Data are expressed as mean±s.d. Univariate and multivariate analyses were performed to assess relationships between primary outcome variables. Non-parametric tests were used for variables demonstrating skewed distributions. Analysis of covariance was performed to adjust for any variables influencing primary outcome variables. Data analysis was completed using the SAS 9.0 statistical software (SAS, Version 9; SAS Institute, Cary, NC, USA). A value of Po0.05 was considered significant. (Table 1) Children came from various ethnic backgrounds (48% Caucasian, 28% Hispanic, 21% Asian, 3% other). There was a 2:1 male predominance (12 female). Eleven children, all obese were 11-years old or younger (range: 5.5-11.8 years). Most (34 of 38; 89%) had a %IBW 4120%, and twelve had %IBW ranging 150-203%.
Results
Study population
In 37 of 38 children (97%), WC exceeded the 95%ile; one had WC between 75 and 90th percentile for age/gender. Of the two children with BMI in normal range, both had WC indicative of abdominal obesity. WC was significantly correlated with BMI (r 2 ¼ 0. Metabolic parameters and liver function (Table 2 ) No significant differences in serum lipid and metabolic parameters were detected between the younger (p11-years old) vs older children (411-years old) (P40.05). Twenty-three (60%) children had fasting hypertriglyceridemia. Twenty-one children (55%) patients had fasting hyperinsulinemia; 25 (66%) children had HOMA-IR scores (43) consistent with insulin resistance (Keskin et al., 2005) . QUICKI score o0.31 identified only 19 of 38 patients (50%), all of whom had fasting hyperinsulinemia. All 38 patients had acanthosis nigricans. (Taylor et al., 2000) . h Waist-to-height ratio (WHTR).
Aspartate aminotransferase, ALT, and gGT were mildly abnormal whereas synthetic function was normal. Liver biopsies, available in 12 children, demonstrated simple steatosis (n ¼ 3) and NASH (n ¼ 9). Two of the children with simple steatosis had elevated ALT (91, 359) . All nine children with NASH had elevated ALT (range: 45-290; median: 154 U/l); three had elevated aspartate aminotransferase (164-217; median 177); in every case this was type 2 NASH, typical of childhood NASH (Schwimmer et al., 2005; Tiniakos, 2009 ). Cirrhosis was not found in any biopsy.
Inflammatory and oxidative stress parameters (Table 3 ) Thirty six children (93%) had normal concentrations of C-reactive protein (n ¼ 38), whereas 31 children with measured values of TNF-a had elevated serum concentrations of TNF-a (100%). Twenty-eight (90%) children of the 31 children with measured values of RBC-gluthathione had decreased RBC-glutathione concentrations, compared to reported levels in healthy children (Nobili et al., 2005) . All of these children had normal serum levels of serum vitamin E and glutathione peroxidase. No significant differences in RBC-glutathione concentrations were observed between younger (p11-years old) vs older (411-years old) children.
Adiponectin concentrations were low in all subjects studied (n ¼ 33) and did not show any significant relationship to body composition, age, ethnicity, or gender (P40.05). Serum leptin concentrations were high in 18 of 34 patients assessed; of these 17 were classified as obese and 13 had elevated ALT (43-359 U/l; median ¼ 56). When adjusted for gender differences, BMI explained 68% (Po0.0001) and WC 47% (Po0.001) of the variation in serum leptin. (Table 4 ) Diets were characterized by low intakes of vitamin E, fiber, and polyunsaturated fat (PUFA), omega-3 fatty acids (a-linolenic acid), and by high intakes of saturated fat and sugars (sucrose and fructose), with a moderate or high GL (Yates et al., 1998; Trumbo et al., 2002) . Dietary sucrose and fructose represented 24% of daily carbohydrate calories. Nine children had diets with low GI foods (o55); 26 (74%) had diets predominantly with moderate or high GI foods. Five subjects had low GL intakes (o80), 13 children had moderate GL (80-120), and 17 had GL in the high category (4120). Fiber intake was significantly lower than daily recommended intakes. Low-energy reporters occurred (Keskin et al., 2005) . h QUICKI ¼ 1/(log fasting glucose (mg/100 ml) þ log fasting insulin (mU/ml)); normal value 40.31. Abbreviations: NAFLD, non-alcoholic fatty liver disease; TNF-a, tumor necrosis factor-a. a Normal reference range: 0-8 mg/l; n ¼ 38 (Rifai et al., 1999) . b Limit of assay sensitivity: 0.78 ng/ml; n ¼ 33 (manufacture information). c Limit of assay sensitivity: 0.12 pg/ml; n ¼ 31 (manufacturer information). d Normal reference ranges (BMI: 18-25): men: 3.8 ± 1.8 ng/ml; women: 7.4±3.7 ng/ml; limit of assay sensitivity: 0.5 ng/ml; n ¼ 34 (manufacturer information). e Assay range: 0.25-15 mmol/l; n ¼ 31 (manufacturer information). f Assay range: 2.5-300 ng/ml; n ¼ 35; normal reference range: 4-8 mg/ml (Nobili et al., 2005) . g Normal reference range: 12-46 mmol/l; n ¼ 38 (Catignani and Bieri, 1983) . h Normal reference range: 0.7-2.1 mmol/l; n ¼ 38 (Catignani and Bieri, 1983) .
Dietary intake
in 24 of 35 children with higher BMI (P ¼ 0.01) and fat mass (P ¼ 0.02). No significant differences in macronutrient distribution, GI/GL, sucrose/fructose, and PUFA (including long chain PUFA) intake were noted between LERs (EI/ RMRo1.06) and those reporting dietary intake accurately (P40.05) (Livingstone et al., 2003) . Omega-3 fatty acid intake was extremely low, but omega-6 fatty acid intake was within recommended range ( Figure 1 ).
Physical activity data
Mean percentage of time spent in sedentary activities during waking hours was 66.9 ± 15%. Amount of sedentary activity did not differ with gender or age. More than 65% of leisure time was spent in watching television or playing computer/video games, consistent with other studies reported in overweight and obese children (Vandewater et al., 2004 , Fulton et al., 2009 ). (Table 5 ) Measured RMR matched predicted RMR, whether expressed as absolute kilojoules (kJ), kJ/kg body weight, or kJ per fat-free mass (P40.05) (Bandini et al., 1990; Trumbo et al., 2002) .
RMR and nutrient oxidation
Relationships between diet, anthropometrics, and parameters of insulin resistance, inflammation, oxidative stress To assess relationships between dietary intake and anthropometric or laboratory variables associated with fatty liver, we treated anthropometric measures (BMI, WC, conicity index, and waist-to-height ratio), serum markers of insulin resistance (HOMA-IR), inflammation (TNF-a), oxidative stress (RBC-glutathione), adipocytokines (adioponectin, leptin) as binary variables (above and below the 50th percentile or median). WC (97.7 cm), conicity index (1.28), and waist-to-height ratio (0.6) values in excess of the median were associated with significantly greater daily intakes of Figure 1 Dietary intake of polyunsaturated fatty acid (PUFA), omega-6 fatty acids, and omega-3 fatty acids in children with NAFLD. fructose (P ¼ 0.02). Importantly, higher daily intake of fructose (median ¼ 19 g) was associated with decreased serum adiponectin (P ¼ 0.02) and elevated TNF-a (Po0.05). All of these children had HOMR-IR values 43.0, consistent with insulin resistance. In the 'best fit' multivariate models (r 2 ¼ 0.96, P ¼ 0.001), assessing relationships between dietary fructose as a dependent variable with anthropometric (BMI and age) and laboratory variables (adiponectin, gGT, ALT, triglycerides) higher intakes of fructose were associated significantly with higher gGT levels (P ¼ 0.03) and with significant positive interactions between gGT and BMI (P ¼ 0.02) and gGT and gender (male) (P ¼ 0.015).
In multivariate models, intakes of omega-6 fatty acids in the high end of normal (C:20:4 (n-6)) were correlated with increased serum concentrations of TNF-a (P ¼ 0.009), C-reactive protein (P ¼ 0.03), and low-density lipoprotein (P ¼ 0.008). Low and subnormal intakes of omega-3 fatty acids (C20:5 (n-3) and C22:6 (n-3)) were also associated with increased serum ALT (P ¼ 0.006) and HOMA-IR values 43.0 (P ¼ 0.01) in multivariate models (r 2 ¼ 0.90).
Discussion
We examined anthropometrics, lifestyle patterns (dietary, physical activity, energy expenditure) and metabolic characteristics in a multi-ethnic cohort of children with hepatic steatosis by imaging where diagnoses competing with NAFLD had been excluded. Most children (95%) in this cohort were overweight or obese. They displayed metabolic characteristics typical of NAFLD (Patton et al., 2006; Roberts, 2007) : insulin resistance with hyperinsulinemia; dyslipidemia; hypoadipoinectinemia (Musso et al., 2005; Gilardini et al., 2006; Nakayama et al., 2009) . WC, as such or expressed as waist-height ratio, was increased in all but one child. WC was significantly correlated with BMI but appeared to be a definitive anthropometric characteristic (Park et al., 2007; Manco et al., 2008a, b) . These features were independent of serum ALT and were equally prevalent in young obese children (first decade) and older children/adolescents. Thus, given these metabolic features, we believe that the findings in this cohort are directly relevant to childhood NAFLD. All patients had elevated TNF-a concentrations, but C-reactive protein was generally normal. Increased hepatic levels of TNF-a enhance insulin resistance and promote production of reactive oxygen species contributing to an increased risk for hepatic damage and progression of liver disease. Although serum vitamin E and glutathione peroxidase levels were generally within normal ranges, antioxidant defenses appeared impaired as most patients had low RBC-glutathione, a marker of oxidative stress. Some metabolic pathways relating to glutathione may be abnormal in childhood NAFLD: plasma levels of elevated oxidized glutathione (Nobili et al., 2005) or plasma glutathione peroxidase (Mandato et al., 2005) have been found. Hyperleptinemia suggested leptin resistance, typical of obesity (Lustig et al., 2004) .
To examine the contribution of lifestyle patterns on fatty liver, we measured dietary intake, energy expenditure, and physical activity. Diets were high in foods containing fructose (for example, soft drinks, fruit juice), had a high GL and saturated fat content, and were low in polyunsaturated fat (particularly omega-3 fatty acids) and vitamin E. An important novel finding in this study was the association of high fructose intake with low serum adiponectin, higher gGT, and high TNF-a, all associated in these children with abdominal adiposity and abnormal HOMA-IR. In animal models, high fructose intake has been associated with increased lipid peroxidation, fatty liver steatosis, and activation of inflammatory pathways (Ackerman et al., 2005; Jurgens et al., 2005) . Preliminary evidence suggests that elimination of fructose-containing foods improves lipid profiles in childhood NAFLD (Vos et al., 2009) .
Our data indicate that insulin sensitivity (HOMA-IR o3 and QUICK 40.31) was adversely affected by increased intake of high GI foods resulting in increased GL, as well as by dietary fructose content. High GL may contribute to increased fat utilization by known effects on insulin secretion and sensitivity, and adipocytokine function. Diets consisting of high GI foods and thus providing a high GL have been associated with increased portal free fatty acid concentrations, upregulation of de novo hepatic fat synthesis and inhibition of b-oxidation (Valtuena et al., 2006) . Upregulation of fat oxidation mediated by dietary fructose intake may be enhanced by more than one dietary component. We found that insulin resistant children with elevated markers of inflammation and oxidative stress had the lowest intakes of long chain PUFA (particularly EPA and DHA) and higher intakes of saturated fat, suggesting a link between dietary fat intake and childhood fatty liver. This may manifest as important deficiencies in essential long chain PUFA, potentially affecting immune functions, the inflammatory response, and delivery of fatty acids from the intestine to liver and peripheral tissues. Although it has been consistently documented that the n-6/n-3 fatty acid ratio is elevated in total lipid, the distribution of fatty acids within specific lipid classes has only been recently characterized through hepatic lipidomic analysis in adults with NAFLD (Puri et al., 2007) . The n-3 fatty acids exhibit anti-inflammatory properties by altering cytokine production, signal transduction, acute phase protein synthesis, and eicosanoid pathways. Diet is clearly an influencing factor, but determining the cause and effect of these relationships is difficult. Low plasma PUFA in these patients is, however, unlikely to be due solely to dietary deficiencies.
These children spent most of their leisure time in sedentary activities. Whether or not sedentary lifestyles promote changes in nutrient and hepatic metabolism is unclear. Physical inactivity, especially the number of hours spent watching video and computer games, along with television viewing, has all been associated with obesity in children (Marshall et al., 2004; Vandewater et al., 2004; Jago et al., 2005; Viner and Cole, 2005) . Physical inactivity likely contributed to energy imbalance and insulin resistance.
This study has certain limitations. Under-reporting of dietary intakes by study participants, remains a shortcoming of dietary assessment studies, even when detailed supervision is provided. However, as we did not observe any significant differences in relationships between dietary, metabolic, or nutrient oxidation between over-and underreporters of energy intake, it is unlikely to have influenced study findings (Livingstone et al., 2003) . Although not skewed in comparison to larger studies of childhood NAFLD, ideally the age range of participants would have extended to preschoolers (Canning et al., 2004) .
In conclusion, our data indicate that decreased insulin sensitivity, increased inflammation, and oxidative stress are found in children with sonographically detectable fatty liver, simultaneous with development of abdominal adiposity. These features were found in young children and children with normal BMI, and they occurred independently of elevated serum ALT. Metabolic parameters relating to insulin resistance, adiponectin levels, and RBC-glutathione appear to be informative; WC may be more important than BMI. In contrast, ALT may not be critical to disease definition in childhood NAFLD. Multiple case reports have shown that abnormal liver histology can be present in the face of normal serum ALTs (Carter-Kent et al., 2009) . These children with fatty liver had lifestyle patterns (physical inactivity, high simple sugar/low PUFA intake) that lead to altered nutrient oxidation, energy imbalance, and changes in insulin sensitivity, all of which contribute to hepatic steatosis, and possibly to hepatocellular damage. We do not question that liver biopsy is required to differentiate NASH from simple steatosis, but our data suggest that children with apparent fatty liver may have significant metabolic derangements (or else non-NAFLD liver disease). Indeed, hepatic steatosis severe enough to be identified by liver sonography appears to be associated with significant metabolic derangements comparable to those found in childhood NASH. Thus, it represents an early opportunity for therapeutic interventions (dietary manipulation to correct pathophysiology, physical activity regimens) and should not be regarded as 'probably benign'. At least for children, simple steatosis appears to be an important component of the NAFLD spectrum.
